We examine the determinants of Japanese regional bank decisions concerning pricing unrealized losses or gains to market. We also examine the impact of these decisions on the intensity of depositor discipline, in the form of the sensitivity of deposit growth to bank financial conditions. To obtain consistent estimates of depositor discipline, we first model and estimate the bank pricing-to-market decision and then estimate the intensity of depositor discipline after conditioning for that decision. We find that banks were less likely to price to market the larger were their unrealized securities losses. We also find statistically significant evidence of depositor discipline among banks that elected to price their assets to market. Our results indicate that depositor discipline was more intense for the subset of banks that priced-to-market, suggesting that increased transparency may enhance depositor discipline.
Introduction
Private depositors and investors may discipline financial institutions for falling into precarious capital positions, either by requiring higher expected returns for their assets or removing their assets entirely. Such market discipline enhances the financial regulatory environment by increasing bank incentives to maintain adequate capital positions and avoid excessive risk [e.g. Flannery (1998) ]. There is ample evidence that market discipline exists among bank bond holders [e.g. Flannery and Sorescu (1996) and Morgan and Stiroh (2001) ].
Moreover, a number of studies have documented market discipline among uninsured depositors in the United States. Goldberg and Hudgins (2002) find that the share of uninsured deposits declines among failed institutions in the proximity of their failure date. Park and Peristiani (1998) find that holders of large certificates of deposit by moving their assets to other banks or demanding higher interest rates from their troubled bank.
However, the existence of deposit insurance reduces insured depositor incentives to discipline problem banks. Jordan, Peek, and Rosengren (1999) find that equity holders respond immediately to news concerning enforcement actions, but found only modest declines in deposits. Gilbert and Vaughan (2001) fail to find any evidence of unusual deposit withdrawals or increases in bank interest rate as a result of enforcement announcements. Moreover, Billett, Garfinkel, and O'Neal (1998) and Jordan (2000) find that banks can mitigate the response that does take place by switching from uninsured to insured deposits.
In this paper, we examine the extent of depositor discipline on Japanese banks in 2001. The Japanese experience also sheds light on the implications of bank transparency on the intensity of depositor discipline. In an effort to increase market discipline among Japanese financial firms, the Japanese Business Accounting Council (BAC) released a report in 1999 recommending that Japanese firms, including banks, adopt market price accounting for certain classes of financial products.
2 While their recommendation was not formally binding, it applied to all certified public accountants (CPAs), and by extension to all listed firms and large unlisted firms 3 that required the approval of CPAs on their financial statements. The Financial Services Agency adopted the BAC opinion for banks as well. 1 The other security component, foreign securities, increased from 13 trillion yen to 23 trillion yen.
As discussed below, banks had discretion in the timing of compliance with the BAC guidelines in the case of assets listed as "other securities." While market price accounting for trading securities was to be applied for Marking assets to market early had both regulatory and informational implications for banks. 4 The regulatory implications were more direct. Realizing previously-unrealized losses result in a direct hit to a bank's tier-1 capital, after adjustment for taxes. For banks that are already capital-poor, realizing these losses could result in violation of minimum capital requirements, or movement precariously close to those levels. Banks that fell to inadequate capital conditions could be faced with regulatory restrictions, forced to raise capital through costly channels, or in extreme cases could face closure or nationalization.
The informational implications of marking to market in this case were limited by the fact that banks were already required to disclose market values and unrealized profits (or losses)
of "other securities" assets as supplementary information in their annual reports. Nevertheless, marking to market may have increased the information sets of some agents, particularly some classes of depositors. Moreover, the regulatory implications of pricing to market raise the possibility that such action also conveys information concerning a bank's true underlying financial condition. Due to their superior information concerning the value of their assets, banks may possess superior information concerning the regulatory consequences of pricing to market. 4 For a review of the literature on firm disclosure, see Healy and Palepu (2001) .
Their decision concerning the adoption of market pricing may then signal asset quality to the market.
We examine the impact of bank market pricing decisions on depositor discipline by contrasting the sensitivity of depositors to bank financial conditions among banks that did and did not mark their assets to market early. Of course, the decision concerning whether or not to mark assets to market is likely to be endogenous to bank financial conditions. To deal with the endogeneity of the pricing-to-market decision, we use Lee's (1976) switching regression method.
This is a two-step method in which a probit specification is used to estimate the determinants of the bank disclosure decision, and then the residuals from this first stage allow for consistent second-stage estimation of the impact of the bank disclosure decision on depositor discipline.
Our first-stage results are related to the literature on bank disclosure decisions. The literature suggests that voluntary bank disclosure is less than perfect. Gunther and Moore (2000) find that U.S. bank exams affect the accuracy of financial information released to the public. In the absence of regulatory exams, banks underestimate the share of non-performing loans in their balance sheet. find that among Japanese credit cooperatives, voluntary disclosure of balance sheet information is less likely among smaller banks and those in weaker financial positions.
Our first-stage results identify two characteristics robustly affecting bank pricing-tomarket decisions: Banks were less likely to price-to-market early the greater were losses on assets designated as "other securities," defined in more detail below. Realizing these losses would adversely affect bank capital positions. Banks were also less likely to price to market the greater were local unemployment levels.
Our second stage results suggest that pricing-to-market does enhance depositor discipline in terms of growth in deposit levels. We consistently find that deposit growth in the sub-sample of banks that adopted market price accounting is more sensitive to indicators of financial weakness than the other sub-sample. However, the imprecision with which these coefficients are estimated for the sub-sample of banks that failed to price to market precludes formally inferring that these sensitivities are different at statistically significant levels.
The remainder of this paper is divided into six sections. The following section reviews the market-pricing requirements under the BAC standards. Section 3 reviews the data and the accounting methodology used in the study. Section 4 examines our first-stage results concerning the determinants of bank pricing-to-market decisions. Section 5 reviews our second-stage results concerning depositor discipline. Section 6 concludes.
BAC Market-Pricing Requirements
Under the BAC requirements, which were adopted by the FSA for Japanese banks, accounting requirements differed across asset classes. Japanese firm assets are typically classified into four categories, based on their intended use: The first category is trading securities. These securities are widely traded in financial markets, and have readily available market values. Under market price accounting, trading securities are valued according to their current market prices on firm balance sheets, and price changes in trading securities are incorporated as profits or losses in firm income statements.
The second and third asset categories are "held-to-maturity bonds" and "equities in subsidiaries and related firms," respectively. These assets are not expected to be sold prior to The regulatory impact of marking losses on other securities to market could be quite substantial. For example, consider the impact of the restrictions on a representative bank, Sakura. would represent a non-trivial reduction in Sakura's reported 11.91 percent capital ratio.
Data

Sample
Our sample consists of cross-sectional data for 116 of the 118 Japanese first and second during the sample period and whose data is incomplete, are excluded. 8 Our sample includes 64 first regional banks and 52 second regional banks. We exclude the 18 large Japanese banks, including city banks, long-term credit banks, and trust banks, from our sample for two reasons:
First, as this period was a turbulent one for Japanese banking, most of the large Japanese banks experienced mergers over the period, raising troubling accounting issues concerning the assessment of their relative financial conditions. Second, the large banks differ in terms of 7 We deduct only 60 percent of unrealized losses because of the positive tax implications of realizing these losses.
business lines and operating territories as well as their regulatory exposure [e.g. Spiegel and
Yamori, (2004)], from the regional banks, which constitute the bulk of the sample.
Bank financial information was obtained from the Nikkei NEEDS data set. Balance sheet data for the regional banks in our sample are shown in Table 2 . The figures demonstrate that as a group regional banks overstated their capital positions by selectively choosing whether or not to mark their other securities to market. The total market value of other securities for the sample fell below their book values by more than 1.3 trillion yen.
Regional data used in the study, such as home prefecture GDP and number of branches, are from Minryoku, which is published by Asahi Shinbun. Prefecture unemployment rates are derived from the Ministry of General Affairs.
95 of the 116 banks in our sample adopted market price accounting (MPA) on their "other securities" assets for the 2000 fiscal year, while 21 banks did not. For simplicity, we designate the banks that chose market price accounting on other securities "MPA banks," and those that did not choose market price accounting on their other securities "non-MPA" banks.
Differences between the banks that did and did not choose to adopt market price accounting are shown in Table 3 . The most glaring distinction between MPA and non-MPA banks is the performance of their "other securities" assets. MPA banks earned positive profits on "other securities" assets according to reports in March 2001, while the other securities assets of non-MPA banks suffered losses. This indicates that the performance of the "other securities"
assets played a large role in banks' pricing-to-market decision. However, there are notable differences in other dimensions as well. MPA banks tend to be larger than non-MPA banks both in deposits and in asset size. MPA banks also tend to exhibit greater financial strength. The mean capital ratio of MPA banks is 9.26 percent, while that of non-MPA banks is 7.98 percent.
The data also demonstrates that the ability to avoid marking "other securities" assets to market allowed non-MPA banks to enhance their recorded capital ratios. The mean value of non-MPA banks' risk-adjusted assets was 1,223 billion yen. Marking the 8.258 billion yen in "other securities" losses suffered by these banks to market would lead to a 0.4 percent decrease in non-MPA banks' reported capital ratios at average tax rates of 40 percent. This would leave the recorded capital ratio of non-MPA banks at 7.58 percent. While this figure satisfies domestic capital standards, which require ratios exceeding 4 percent, it falls short of the 8 percent Basel standard for international banks, implying that capital constraints played a role in the decision to mark other securities assets to market.
Differences in the financial conditions of MPA and non-MPA banks are also reflected by differences in their dividend decisions. 91 of the 95 MPA banks, or 96 percent, paid some dividends, while only 17 out of 21, or 81 percent of the non-MPA banks paid some dividends. It is generally perceived that failure to issue dividends by Japanese banks constitutes a strong signal of financial weakness, as it triggers a regulatory response. Therefore, the discrepancy in the probability of issuing dividends also indicates that non-MPA banks faced inferior financial conditions.
The final columns show movements in deposits by non-MPA and MPA banks over our sample period. It can be seen that non-MPA banks lost deposits over this period, while MPA banks gained deposits. Time deposits in particular dropped sharply in non-MPA banks, by almost 17 percent. However, as depositors had access to information concerning underlying bank fundamentals, and we know that these fundamentals were inferior among non-MPA banks, it is unclear whether the flight of depositors reflected a response to the decision not to disclose, or to the true underlying fundamentals. We therefore investigate this issue further below.
Lastly, we can see that there was no difference in average interest rate payments between non-MPA and MPA banks during our sample period. This would seem to indicate that depositor discipline manifested itself primarily through the exit of depositors from weak Japanese banks.
Measurement of bank capital ratios and other variables
Because banks differ in their pricing to market decisions, their reported regulatory capital ratios may not truly reflect their relative capital positions. In particular, an MPA bank with a lower reported capital ratio than a non-MPA bank may in fact be in superior financial condition.
To calculate comparable capital ratios, we adjust reported capital ratios as follows: For banks subject to international capital standards we first calculate the net value of their unrealized profits or losses. If in net banks hold unrealized profits, 45 percent of the value of these profits are added to their tier-2 capital. If in net banks hold unrealized losses, 60 percent of these unrealized losses are deducted from their tier-1 capital. For banks following domestic capital standards, unrealized profits are not counted. However, the treatment of their unrealized losses depends on their pricing-to-market decision. For MPA banks, unrealized losses are counted at 60 percent of their value against tier-1 capital. For non-MPA banks, unrealized losses are not counted against regulatory capital (see Table 4 ).
To comparably reflect differences in relative capital positions between MPA and non-MPA banks, we adjust the tier-1 capital positions of the MPA banks. In particular, for MPA banks that had losses on "other securities," we add the value of their reported "net unrealized losses/risk assets," which is included in the capital sections of their balance sheets, to their reported tier-1 regulatory capital. 9 To obtain a comparable measure of tier-2 capital, we subtract 45 percent of the unrealized profits on "other securities" of the MPA banks subject to BIS accounting standards. Finally, for MPA banks subject to domestic regulatory standards that had profits on "other securities" and non-MPA banks, their reported regulatory capital is unaffected by their profits or losses on "other securities," so we simply use these reported figures. We term this comparable modified capital ratio CAPRAT, which is defined as the sum of adjusted tier-1 and tier-2 capital divided by total risk-adjusted assets.
We define the ratio of unrealized losses or profits on other securities over risk assets as OTHER. A negative value of OTHER implies that the use of market-price accounting on other securities would have a negative impact on bank regulatory capital ratios.
The impact of these unrealized profits or losses on other securities can be substantial. For example, Chiba bank had unrealized profits on other securities equal to 16.60 billion yen. Chiba followed BIS capital standards and employed market price accounting, which resulted in reported "net unrealized profits on other securities" equal to 9.74 billion yen in the capital account section of their balance sheet. The remaining independent variables include DIVIDEND, a dummy variable which takes unit value if a bank paid dividends and zero otherwise. Failure to issue dividends is generally considered an indicator of financial weakness ]. We define ASSET, the log of total assets, as a proxy for bank size. We define COMP, measured as the ratio of deposits in the home prefecture over the number of bank branches in the prefecture, as an indicator of the intensity of domestic competition. Because we are interested in all relevant competitors, we include the number of local credit cooperatives in the denominator of COMP.
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As an indicator of local economic conditions we include the home prefecture average unemployment rate for the 2000 calendar year, U2000.
First-Stage Results: Determinants of Pricing-to-market Decisions
In this section, we report the results of the first stage of the estimation process, estimated as a probit specification of the determinants of the banks' pricing-to-market decision. Our dependent variable is therefore a qualitative variable, taking unit value when a bank chose Our primary variable of interest is OTHER, the ratio of unrealized profits on other securities over assets. We would expect a positive sign on the OTHER variable, as that variable is directly negatively correlated with a reduction in a bank's regulatory capital that would result from pricing other securities to market.
We also include CAPRAT, a measure of adjusted bank capital ratios, to examine whether the decision concerning the use of market-price accounting was influenced by bank financial strength. Banks with lower capital ratios would be more likely to suffer adverse regulatory implications of marking their losing other securities assets to market. In particular, if the capital ratio of a bank subject to international capital standards fell below 8 percent, or below 4 percent for banks with only domestic operations, then that bank would be subject to regulatory intervention by the Financial Services Agency. 12 As such, we would expect that if bank financial conditions affected their pricing-to-market decision, the effect would be positive. We would similarly expect a positive coefficient on our alternative indicator of financial strength,
DIVIDEND.
For the other variables, found that bank size was positively correlated with the willingness of Japanese credit cooperatives to voluntarily release balance sheet information, and we would similarly expect a positive coefficient on ASSET, as larger banks should be more willing to mark their other securities losses to market. The expected sign on COMP is unclear. The greater the intensity of local competition, the more bank managers may want to maintain independence, suggesting a reluctance to adopt market price accounting.
However, competitive pressure may force banks to adopt market price accounting at higher rates to distinguish themselves from their competitors. Finally, we would expect that willingness to price to market would be greater the healthier were local economic conditions, and therefore expect a negative coefficient on U2000.
To account for the different critical capital standards faced by domestic and international banks, we also report results with the banks that follow the BIS international capital standards excluded. 14 of the 116 banks in our sample were subject to the BIS standards. All of these banks chose to price their returns on other securities to market.
Our results are shown in Table 5 . The first two columns represent the results using normal standard errors, while the final four columns represent the results using White's heteroscedasticity-corrected standard errors with and without the addition of the DIVIDEND indicator of bank financial strength.
Two variables robustly enter significantly as determinants of bank willingness to price their other securities to market, OTHER and U2000. The OTHER variable is particularly robust.
It enters significantly positive with relatively similar coefficient estimates, both with and without the inclusion of the BIS banks. The large point estimates on these variables also suggest that it is economically powerful.
The other variable that robustly enters with at least 10 percent statistical significance is U2000, our proxy for local economic conditions. This variable enters with its expected negative sign, indicating that banks from prefectures experiencing economic difficulties are less likely to choose to price-to-market. The coefficient point estimate also indicates that the variable is economically significant.
Somewhat surprisingly, both of the measures of bank financial conditions, CAPRAT and DIVIDEND are quite insignificant. This result may indicate that while financial conditions are related to the regulatory costs of pricing to market for banks close to their regulatory thresholds, they are irrelevant for the many banks that are not in the neighborhoods of these thresholds.
As a robustness check, we decompose the CAPRAT measure into two ratios representing the tier-one and tier-two capital ratios. We designate these variables T1CAPRAT and
T2CAPRAT.
The results for these alternative measures are shown in Table 6 . It can be seen that the decomposition of the capital ratio has little impact on our results. The same variables enter significantly, with similar coefficient estimates. We therefore conclude that there is little difference in this decomposition, and do not pursue it below in our second stage.
In summary, our first-stage results suggest that the primary determinant of a bank pricing-to-market decision is that bank's unrealized profits or losses on other securities.
Qualitatively, this result makes sense. Since banks are required to post these figures elsewhere, the informational content of pricing-to-market appears to have a limited impact on bank decisions. The primary impact of pricing-to-market is the regulatory impact, which is a function of these unrealized profits and losses.
Second-Stage Results: Depositor Discipline
Methodology
In this section, we examine the relative intensity of depositor discipline faced by banks that did and did not choose to price their assets to market. Of course, we must adjust for the fact that the pricing-to-market decision is itself a function of bank characteristics. We therefore estimate the depositor responses in a specification that accounts for the bank pricing-to-market decision, as in Lee's (1976) switching regression method. The details of our estimation method are included in the Appendix. Essentially, the methodology is analogous to a Heckman procedure with the distinction that there is no data censoring. Using our base probit specification above, we estimate a weighting variable according to the method described in the appendix. The inclusion of this weighting variable allows us to obtain consistent estimates for the depositor responses to bank conditions in our second stage estimation under ordinary least squares. We then report the results of these second-stage regressions in this section. We also include ASSET as a proxy for bank size. We would expect the rate of deposit growth to be increasing and the average interest rate paid on deposits to be decreasing in bank size, as larger banks appeared to enjoy diminished, but perhaps still positive protection under "too-big-to-fail" considerations.
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We include the OTHER variable to examine whether profits on other securities played a role in affecting depositor behavior independent of its impact through the bank pricing-to-market decision. However, we would not expect the magnitude of OTHER to impact depositors, because we have already adjusted for bank financial strength and have conditioned for the banks' pricing-to-market decision. In addition, depositors may consider the banks' OTHER variable a noisy indicator of bank financial strength.
We introduce COMP as a measure of local competitive conditions. We would expect a higher level of COMP to correspond to greater intensity of depositor discipline, as local depositors would have greater capacity to switch out of an underperforming bank to one in a more sound financial position.
Finally, we include U2001 as a measure of local economic conditions. We would expect deposit growth to be decreasing in local unemployment.
Results
Our second-stage results are shown in Table 7 . We estimate the two step process for the two sub-samples with both CAPRAT and DIVIDEND included together, and then each included separately.
Our results show that both estimates of bank financial strength, CAPRAT and DIVIDEND, have a statistically significant impact on growth in total deposits for the sub-sample of banks that adopted market pricing. The point estimates of the variables indicate that they have an economically significant impact on deposit growth as well. For example, the point estimates from the specification including both variables suggests that a one-percent increase in a bank's capital ratio would result in a 2.1 percent increase in total deposits. The same specification suggests that issuing dividends increases expected growth rates by 14.3 percent, and 19.7 percent when the CAPRAT variable is excluded.
The evidence for depositor discipline among the sub-sample of banks that did not pursue market pricing is more mixed. The CAPRAT variable is statistically insignificant when the DIVIDEND variable is included, although it does enter significantly with its expected positive sign when this variable is excluded. Even for this specification, however, the point estimate for the sub-sample of banks that failed to pursue market pricing is 24 percent lower than that for the market-pricing sub-sample. This suggests that depositors in the non-MPA sample are less sensitive to bank financial strength than those in the MPA sample. However, the imprecision of this estimate precludes any formal inference that the coefficient for the market-pricing subsample is larger than that for the non-MPA sub-sample at standard significance levels.
The results for the DIVIDEND variable are similar. The DIVIDEND variable enters significantly positive for the non-MPA sub-sample, but with a coefficient estimate that is substantially smaller than that obtained for the market-pricing sub-sample (about one-half the size). Indeed, for the final specification in which CAPRAT is excluded, the difference in coefficient estimates between the MPA and non-MPA sub-samples is statistically significant at a five-percent confidence level.
For the remaining variables, the only one that enters robustly is the COMP variable, which is robustly positive for the MPA sub-sample. The most surprising result is that for the U2001 variable under market pricing, which suggests that increased unemployment is significantly positively related to total deposit growth. One possible explanation for this surprising result is that depositors in areas with higher unemployment rates switched into safer assets, such as bank deposits, in response to the more precarious local economic conditions.
The results for the determinants of growth rates in time deposits are reported in Table 8 .
As deposit insurance protection for time deposits was scheduled to be reduced after April 2002, we would expect that depositors holding time deposits would be more sensitive to bank financial conditions than depositors holding demand deposits. Indeed, this seems to be the case. We find that CAPRAT has a positive impact on time deposit growth with slightly higher point estimate values for the MPA sub-sample. The coefficient values on DIVIDEND also enter significantly with the correct sign and almost identical point estimates to those found for overall deposit growth. Nevertheless, our qualitative results are quite similar to those for total deposit growth.
In contrast, we obtain markedly lower point estimates for the non-MPA sub-sample, and these are highly insignificant. However, as these coefficients are very imprecisely measured, one cannot formally conclude that growth rates in time deposits for the MPA sample are more sensitive than those for the non-MPA sample at standard significance levels.
The remaining variables are all insignificant, with the exception of the ASSET variable, which enters negatively and significantly for the MPA sub-sample. This result is somewhat surprising, although it may reflect shrinkage in some larger regional banks in response to the realization that they no longer enjoyed too-big-to-fail regulatory protection. The lack of significance of any of the variables for our non-MPA sample is likely to be attributable to our small sample as well as the fact that many depositors at non-MPA banks had already exercised their discipline by March 2001 by previously removing their deposits. Many of these non-MPA banks had already been known to be suffering financial difficulties for some time.
14 Overall, however, the data strongly suggest that there was evidence of depositor discipline in deposit levels for the MPA sub-sample, as both bank capital ratios and dividend issuances were positively related to both growth rates in total and time deposits. There was also mixed evidence concerning depositor discipline for the non-MPA sample, particularly in the case of total deposit growth rates. Nevertheless, the non-MPA sample coefficient estimates were consistently lower than those for the MPA sample. This suggested that the intensity of market discipline was greater for the MPA sample. However, the large standard errors for the non-MPA sample implied that we were only able to formally identify a difference at standard confidence levels in the case of the sensitivity of total deposit growth to bank dividend decisions. In that case, we do find that depositors at MPA banks were more sensitive to whether or not banks issued dividends at a five-percent confidence level.
Conclusion
This paper examines the determinants and consequences of Japanese regional bank decisions concerning pricing their unrealized losses on other securities to market. Our results concerning the determinants of bank pricing-to-market decisions suggested that the primary consideration was the impact that pricing-to-market would have on a bank's regulatory status.
Bank decisions were quite sensitive to the magnitude of the unrealized securities losses they were holding, which was directly proportional to the regulatory hit that pricing-to-market would entail. This result was unsurprising, as Japanese banks revealed their asset positions elsewhere in their public statements.
We also found two primary results concerning depositor discipline. First, for the sample of banks that chose to price their securities to market, we found significant evidence of depositor discipline, in the form of sensitivity of both deposit growth rates to bank financial conditions.
Second, comparing the two sub-samples, we found that the point estimates for the pricing-tomarket sub-sample indicated greater sensitivity to bank financial conditions than the non-pricingto-market sub-sample. However, the large estimated standard errors for the non-pricing-tomarket sub-sample largely precluded formal inferences of a coefficient difference. One notable exception was the impact of a bank's dividend issue decision on total deposit growth. In this sensitive to dividend issues than the non-MPA sub-sample at a five percent confidence level.
Our results also shed light on the credibility of government announcements concerning banking policies. The bulk of the literature finds that to the extent that depositor discipline takes place, it does so when deposits are either explicitly uninsured or when the credibility of the insurance regime is in question. During our sample period, depositors were told that a regime change to partial depositor insurance was imminent. The fact that we do find evidence that depositors were concerned about bank financial conditions suggests that the Japanese government's announcement that deposit insurance would soon be only partial had some credibility with the public.
APPENDIX
Estimation methodology
As discussed above, we account for the endogeneity of the pricing-to-market decision by using Lee's (1976) two-stage method. 15 Our first stage regression consists of the PROBIT estimation for the full sample in Table 5 . 16 We define the PROBIT specification as 
We then calculate the density and distribution functions of the standard normal distribution of i ψ , which we define as ( ) 
We then can estimate the second stage consistently by running the two sub-samples separately under ordinary least squares with the weighting functions included. In the case of deposit growth (Table 7 ) the specifications can be written: Define the residuals of these two regressions as mpa i ε and nmpa i ε respectively. We then use these residual estimates to obtain our estimates of the covariance matrix
and ( ) ( ) ( )
where mpa N and nmpa N represent the number of banks choosing disclosure and non-disclosure respectively. Our estimated standard errors are then adjusted for heteroscedasticity by weighting by using our estimated parameters to compute error variances and then running weighted least squares. 
